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( 9 ) , temperature of the alloy melt can be in the range of the 
overcooled liquid zone temperature of the alloy melt , and 
then a loading rod ( 7 ) drives the forming mould ( 9 ) to 
proceed with pressing forming . According to the process , 
press - forming is carried out in a certain temperature interval 
in the amorphous alloy melt solidification process , and the 
heating , cooling , solidification and forming in the forming 
process are coordinated , such that continuous forming of the 
amorphous alloy is achieved . 
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CONTINUOUS PRECISION FORMING Specifically , the vacuum chamber is selectively to be vacu 
DEVICE AND PROCESS FOR AMORPHOUS umized or filled with a shielding gas . The feeding device is 

ALLOY arranged for supplying the alloy raw material to the alloy 
smelting system . The alloy smelting system includes a 

FIELD OF THE INVENTION 5 heating device for melting alloy raw material into alloy melt 
and a plurality of melting platforms for receiving the alloy 

The present invention relates to technical field of amor melt . 
phous alloy , and more particularly to a continuous precision Specifically , the forming system includes a loading rod 
forming device and process for amorphous alloy . and a forming mould disposed at a lower end of the loading 

rod . The work head is mounted at a bottom of the vacuum BACKGROUND OF THE INVENTION chamber and provides a rotating rod at a center position of 
Due to unique structural characteristic , amorphous alloys a bottom of the work head . Furthermore , the rotating rod is 

driven to rotate thereby driving the work head to rotate , and and amorphous alloy composite materials have excellent properties , which are not found in many crystalline materi- 15 the melting platforms are disposed at an upper surface of the 
work head . als , such as high specific strength , high wear resistance , high 

corrosion resistance , and unique deformation characteristics . Furthermore , distances between the rotating rod and each 
It has broad application prospects in the fields of aerospace melting platform are equal , and distances between two 
materials , national defense industry , and consumer electron adjacent melting platforms are equal . The melting platform 
ics . There are two main preparation techniques for amor- 20 carrying the alloy melt is driven by the rotating rod to rotate 
phous alloys and their composite materials . The first prepa from a melting position to a position under the forming 
ration method is directly to solidify liquid metal into mould , at this time , temperature of the alloy melt is in a 
amorphous alloy . For example , vacuum die casting technol range of overcooled liquid zone temperature , and the form 
ogy is preformed by filling alloy melt into a cavity under a ing mould is driven by the loading rod to proceed with press 
certain pressure , and then cooling the alloy melt , that is , 25 forming . 
mold filling is preformed at a liquidus temperature . In this Specifically , the heating device is an induction coil or an 
way , parts with a complicated structure can be obtained , and arc heating device . When the induction coil is applied , a 
the method is fast , efficient , and has good formability . smelting crucible is disposed below the feeding device , the 
However , some holes are formed on product surface , whose induction coil is disposed outside the smelting crucible to 
distribution and size are irregular , and pores are also gen- 30 heat the smelting crucible , and one of the melting platforms 
erated within the product . In addition , it is difficult to is rotated to a position under the smelting crucible . When an 
achieve high vacuum conditions in this method , and obtain arc heating device is applied , the alloy raw material in the 
high quality products . The second preparation method is a feeding device is placed in one of the melting platforms by 
forming technique in overcooled liquid zone temperature . a robot , and the arc heating device is located right above the 
Amorphous alloy is heated between a glass transition tem- 35 melting platform with the alloy raw material . 
perature ( Tg ) and an initial crystallization temperature ( Tx ) Preferably , the smelting crucible is a quartz crucible , a 
to form at a certain pressure and a certain speed , that is , the ceramic crucible , or a water - cooled copper crucible . A baffle 
amorphous alloy is deformed and formed in a narrow is arranged at a bottom of the smelting crucible . After the 
temperature range . Specifically , firstly amorphous base alloy raw material is melted , the baffle is removed so that the 
metal is obtained , thus the preparation process is compli- 40 alloy melt in the smelting crucible flows onto the melting 
cated , the efficiency is low , and it is difficult to control platform located under the smelting crucible . 
temperature and deformation time . Otherwise the product is Specifically , after press forming , amorphous alloy is taken 
prone to crystallization , and performance is deteriorated , and out from the vacuum chamber by a sampling device . 
the product is useless . Preferably , a plurality of the melting platforms are made 
Two preparation methods are combined in this application 45 of material which does not chemically react with the alloy 

to process in the overcooled liquid zone temperature during raw material and does not affect heating , melting , solidifi 
a solidification process of alloy melt , thereby obtaining a cation and forming process of the alloy raw material . 
high quality product and realizing a low cost and high A continuous precision forming process by using the 
efficiency preparation method . continuous precision forming device for amorphous alloy 

50 above - mentioned . When an induction coil is arranged to heat 
SUMMARY OF THE INVENTION the alloy raw material , and the process includes : 

vacuumizing the vacuum chamber ; 
One objective of the present invention is to provide a loading the alloy raw material to the feeding device and 

continuous precision forming device and process for amor then supplying the alloy raw material to a smelting crucible ; 
phous alloy . The continuous precision forming device and 55 heating the alloy raw material to form the alloy melt 
process also apply to amorphous composite material . In this which flows onto the melting platform located under the 
process , amorphous alloy or amorphous composite material smelting crucible after a baffle disposed at a bottom of the 
melt is continuously formed under low - pressure using a smelting crucible is opened ; 
special device when the amorphous alloy or amorphous rotating the melting platform carrying the alloy melt from 
composite material melt is cooled and in a range of the 60 a melting position to a position under the forming mould ; 
overcooled liquid zone temperature , and the process is and 
shorten , has high production efficiency , saves cost , and can performing press forming to the alloy melt by using the 
produce good product . forming mould , and simultaneously cooling the alloy melt 

To achieve the above - mentioned objective , a continuous rapidly when the alloy melt is in the range of the overcooled 
precision forming device for amorphous alloy is provided , 65 liquid zone temperature between a glass transition tempera 
which includes a vacuum chamber , an alloy smelting sys ture and a liquidus temperature , and finally obtaining an 
tem , a feeding device , a forming system , and a work head . amorphous alloy . 
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Alternatively , when an archeating device is arranged to FIG . 1a is a perspective view of a continuous precision 
heat the alloy raw material , and the process includes : forming device for amorphous alloy where an induction coil 

vacuumizing the vacuum chamber ; is applied according to one embodiment of the present loading the alloy raw material to the feeding device and invention ; and then supplying the alloy raw material to the melting platform 
located under the arc heating device ; FIG . 1b is a perspective view of a continuous precision 

heating the alloy raw material to form the alloy melt ; forming device for amorphous alloy where an arc heating 
rotating the melting platform carrying the alloy melt from device is applied according to one embodiment of the 

a melting position to a position under the forming mould ; present invention . 
and 

performing press forming to the alloy melt by using the DETAILED DESCRIPTION OF ILLUSTRATED 
forming mould , and simultaneously cooling the alloy melt EMBODIMENTS 
rapidly when the alloy melt being in a range of the over 
cooled liquid zone temperature between a glass transition A distinct and full description of the technical solution of 
temperature and a liquidus temperature ; and finally obtain the present invention will follow by combining with the ing an amorphous alloy . accompanying drawings . 

Preferably , the vacuum chamber is vacuumized until a 
vacuum degree reaches 1x10-1-1x10-4 Pa . The alloy raw Referring to FIGS . la and 1b , a continuous precision 
material is prepared by smelting or casting ; shape of the forming device for amorphous alloy includes a vacuum 

chamber 3 , alloy raw material is a rod shape , a plate shape , a sheet shape feeding device 6 , an alloy smelting system , a 
and / or a spherical shape . Specifically , the alloy raw material 20 forming system , and a work head 2. Specifically , the vacuum 
is selected according to the amorphous alloy to be prepared . chamber 3 is selectively to be vacuumized or filled with a 

Preferably , a cooling rate is 10-2-102 K / min when the shielding gas , and the feeding device 6 is arranged for 
alloy melt is cooled rapidly . The alloy melt is rapidly cooled supplying the alloy raw material to the alloy smelting 
by using the forming mould or a melting platform with a system . Furthermore , the alloy smelting system includes a 
cooling function thereby obtaining the amorphous alloy . 25 heating device for melting alloy raw material into alloy melt 

Preferably , the heating and forming are carried out simul 12 and a plurality of melting platforms for receiving the 
taneously in this process . According to time for heating and alloy melt 12. Specifically , the forming system includes a 
melting to set up movement speed of the melting platform to loading rod 7 and a forming mould 9 disposed at a lower end 
receive the alloy melt and the forming mould , continuous of the loading rod 7. The work head 2 is mounted at a bottom 
feeding , melting and forming are realized thereby achieving 30 of the vacuum chamber 3 and provides a rotating rod 1 at a 
continuous forming of the amorphous alloy . center position of a bottom of the work head 2. Furthermore , 

In comparison with the prior art , the present invention has the rotating rod 1 is driven to rotate thereby driving the work 
the following advantages : head 2 rotate , and the melting platforms are disposed at 
1.this application , after the alloy raw materialisme , an upper surface of the work head 2. More specifically , 

amorphous alloy melt is continuously formed under low- 35 distances between the rotating rod 1 and each melting 
pressure when the amorphous alloy melt is cooled and in a platform are equal , and distances between two adjacent 
range of the overcooled liquid zone temperature between a melting platforms are equal . In this way , the melting plat 
glass transition temperature and a liquidus temperature . A form carrying the alloy melt 12 is driven by the rotating rod 
specific device is used in this process , because of smooth 1 to rotate from a melting position to a position under the 
free surface , good deformation characteristics and low 40 forming mould 9 , at this time , and the forming mould 9 is 
solidification shrinkage coefficient of the alloy melt , which driven by the loading rod 7 to proceed with press forming , 
is formed in the forming temperature range , the obtained thereby obtaining an amorphous alloy 10 . 
amorphous alloy has high dimensional accuracy , good sur Specifically , the heating device is an induction coil or an 
face smoothness , dense internal components , and no shrink arc heating device . When the induction coil is applied , a 
age holes and other defects . 45 meltingcrucible 11 disposed below the feeding device 6 , 

2. Continuous feeding , melting and forming are achieved the induction coil 5 is disposed outside the smelting crucible 
in this process which is automatic and can realize industrial 11 to heat the alloy raw material in the smelting crucible 11 , 
production . and one of the melting platforms is rotated to a position 

3. The process is shorten , has high production efficiency , under the smelting crucible 11. After the alloy raw material 
saves cost , and can produce good product . 5 melted , abate4a bottom of the settingcrucible 

4.The forming method in the presentinens adapted is removed so that the alloy melt flows onto the melting 
for preparing amorphous alloy components , such as : Zr platform located under the smelting crucible 11. When an 
based amorphous alloy , Ti - based amorphous alloy , Fe - based arc heating device is applied , the alloy raw material in the 
amorphous alloy , Ni - based amorphous alloy , Al - based amor feeding device 6 is placed in one of the melting platforms by 
phous alloy , Mg Amorphous alloy , Pd - based amorphous 55 a robot 13 , and the arc heating device is located right above 
alloy , Ag - based amorphous alloy , Au - based amorphous the melting platform with the alloy raw material . 
alloy , Hf - based amorphous alloy , Ca - based amorphous Specifically , the melting platforms are not only used for 
alloy , Pt - based amorphous alloy , Cu - based amorphous alloy , carrying the alloy melt , but used for performing press 
Co - based amorphous alloy and rare earth element based forming by cooperating with the forming mould 9. The 
amorphous alloys . It can also be applied to amorphous 60 melting platforms are driven to rotate by the rotating rod 1 
composite material . thereby feeding and forming continuously . After press form 

ing is performed , the amorphous alloy is taken out from the 
BREFDESCRPNFTHEDRAWINGS vacuum chamber by a sampling device 8 . 

Preferably , a plurality of the melting platforms are made 
The accompanying drawings facilitate an understanding 65 of material which does not chemically react with the alloy 

of the various embodiments of this invention . In such raw material and does not affect heating , melting , solidifi 
drawings : cation and forming process of the alloy raw material . 
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When the induction coil is arranged to heat the alloy raw the forming mold 9 on a lower end of the loading rod 7 , and 
material , and the process includes : simultaneously the alloy melt is cooled rapidly . Specifically , 

vacuumizing the vacuum chamber ; the cooling rate is 10-2-102 K / min . Finally , the amorphous 
loading the alloy raw material to the feeding device and alloy 10 is obtained and taken out by the sampling device 8 . 

then supplying the alloy raw material to a smelting crucible ; 5 In the above process , while the alloy melt 12 is rotated under 
heating the alloy raw material to form the alloy melt the forming mould 9 , another melting platform on the work 

which flows onto the melting platform located under the head is also rotated to a position under the melting crucible , 
smelting crucible after a baffle disposed at a bottom of the so the above - described melting - rotation - forming process is 
smelting crucible is opened ; repeated at this position . 

rotating the melting platform carrying the alloy melt from 10 
a melting position to a position under the forming mould ; Embodiment 2 
and 

performing press forming to the alloy melt by using the As shown in FIG . 1 ( b ) , the feeding device 6 is provided 
forming mould , and simultaneously cooling the alloy melt for continuous feeding . Firstly , the vacuum chamber 3 is 
rapidly when the alloy melt is in the range of the overcooled 15 vacuumized until the vacuum degree reaches 1x10-1-1x10-4 
liquid zone temperature between a glass transition tempera Pa , and the alloy raw material is fed into the melting 
ture and a liquidus temperature , and finally obtaining an platform under the arc heating device ( under an electrode 
amorphous alloy . 14 ) . Then the alloy raw material is heated and melted by the 

Alternatively , when an arc heating device is arranged to electrode 14 to obtain the alloy melt 12 , and then the heating 
heat the alloy raw material , and the process includes : 20 is turned off . Subsequently , the rotating rod 1 rotates thereby 

vacuumizing the vacuum chamber ; driving the work head 2 to a position under the forming 
loading the alloy raw material to the feeding device and mould 9 , and the alloy melt 12 is freely cooled . When the 

then supplying the alloy raw material to the melting platform temperature of the alloy melt 12 is in a range of the 
located under the arc heating device ; overcooled liquid zone temperature between the glass tran 

heating the alloy raw material to form the alloy melt ; 25 sition temperature ( T2 ) and the liquidus temperature ( T , ) , the 
rotating the melting platform carrying the alloy melt from press forming is performed by the forming mold 9 on a 

a melting position to a position under the forming mould ; lower end of the loading rod 7 , and simultaneously the alloy 
and melt is cooled rapidly . Specifically , the cooling rate is 

performing press forming to the alloy melt by using the 10-2-10² K / min . Finally , the amorphous alloy 10 is obtained 
forming mould , and simultaneously cooling the alloy melt 30 and taken out by the sampling device 8. In the above 
rapidly when the alloy melt is in a range of the overcooled process , while the alloy melt 12 is rotated under the forming 
liquid zone temperature between a glass transition tempera mould 9 , another melting platform on the work head is also 
ture and a liquidus temperature ; and finally obtaining an rotated to a position under the electrode 14 , so the above 
amorphous alloy . described melting - rotation - forming process is repeated at 

It can be understood , the heating and forming are carried 35 this position . 
out simultaneously . According to time for heating and melt While the invention has been described in connection 
ing to set up movement speed of the melting platform to with what are presently considered to be the most practical 
receive the alloy melt and the forming mould , continuous and preferred embodiments , it is to be understood that the 
feeding , melting and forming are realized thereby achieving invention is not to be limited to the disclosed embodiments , 
continuous forming of the amorphous alloy . 40 but on the contrary , is intended to cover various modifica 

Specifically , the alloy raw material is prepared by smelt tions and equivalent arrangements included within the spirit 
ing or casting ; and the shape of the alloy raw material is a and scope of the invention . 
rod shape , a plate shape , a sheet shape and / or a spherical 
shape . What is claimed is : 

Furthermore , the alloy raw material is heated by arc 45 1. A continuous precision forming device for amorphous 
heating , induction heating , resistance heating , laser heating , alloy , comprising 
plasma heating , infrared heating or microwave heating . a vacuum chamber , which is selectively to be vacuumized 

The alloy melt is rapidly cooled by a low temperature or filled with a shielding gas ; 
forming mould or a melting platform having a cooling an alloy smelting system , comprising a heating device for 
function thereby obtaining an amorphous alloy . melting alloy raw material into alloy melt and a plu 

rality of melting platforms for receiving the alloy melt ; 
Embodiment 1 a feeding device , arranged for supplying the alloy raw 

material to the alloy smelting system ; 
As shown in FIG . 1 ( a ) , the feeding device 6 is provided a forming system , comprising a loading rod and a forming 

for continuous feeding . Firstly , the vacuum chamber 3 is 55 mould disposed at a lower end of the loading rod ; and 
vacuumized until the vacuum degree reaches 1x10--1x10 a work head , mounted at a bottom of the vacuum chamber 
Pa , and the alloy raw material is fed into the smelting and providing a rotating rod at a center position of a 
crucible 11 in the induction coil 5. Then the alloy raw bottom of the work head , the rotating rod being driven 
material is heated and melted by the induction coil 5 under to rotate thereby driving the work head to rotate , and 
the vacuum condition ( or by argon shielding ) to obtain the 60 the melting platforms being disposed at an upper sur 
alloy melt 12 , and then the heating is turned off . Subse face of the work head ; 
quently , the rotating rod 1 rotates thereby driving the work wherein distances between the rotating rod and each 
head 2 to a position under the forming mould 9 , and the alloy melting platform are equal , and distances between two 
melt 12 is freely cooled . When the temperature of the alloy adjacent melting platforms are equal , the melting plat 
melt 12 is in a range of the overcooled liquid zone tempera- 65 form carrying the alloy melt is driven by the rotating 
ture between the glass transition temperature ( Tg ) and the rod to rotate from a melting position to a position under 
liquidus temperature ( T ) , the press forming is performed by the forming mould , temperature of the alloy melt is in 
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a range of overcooled liquid zone temperature , and the performing press forming to the alloy melt by using the 
forming mould is driven by the loading rod to proceed forming mould , and simultaneously cooling the alloy 
with press forming melt when the alloy melt is in the range of the over 

2. The continuous precision forming device for amor cooled liquid zone temperature between a glass transi 
phous alloy according to claim 1 , wherein the heating device 5 tion temperature and a liquidus temperature , and finally 

obtaining an amorphous alloy . is an induction coil or an arc heating device ; when the 8. The continuous precision forming process by using the induction coil is applied , a smelting crucible is disposed continuous precision forming device for amorphous alloy below the feeding device , the induction coil is disposed according to claim 7 , wherein the vacuum chamber is 
outside the smelting crucible to heat the smelting crucible , vacuumized until a vacuum degree reaches 1x10-1-1x10-4 
and one of the melting platforms is rotated to a position Pa , the alloy raw material is prepared by smelting or casting ; 
under the smelting crucible . shape of the alloy raw material is a rod shape , a plate shape , 

3. The continuous precision forming device for amor a sheet shape and / or a spherical shape ; and the alloy raw 
phous alloy according to claim 1 , when an arc heating device material is selected according to the amorphous alloy to be 
is applied , the alloy raw material in the feeding device is prepared . 

9. The continuous precision forming process by using the placed in one of the melting platforms by a robot , and the arc 
heating device is located right above the melting platform continuous precision forming device for amorphous alloy 
with the alloy raw material . according to claim 7 , wherein a cooling rate is 10-2-102 

4. The continuous precision forming device for amor K / min when the alloy melt is cooled ; and the alloy melt is 
phous alloy according to claim 2 , wherein the smelting 20 with a cooling function thereby obtaining the amorphous cooled by using the forming mould or a melting platform 
crucible is a quartz crucible , a ceramic crucible , or a alloy . water - cooled copper crucible , a baffle is arranged at a 10. The continuous precision forming process by using bottom of the smelting crucible , after the alloy raw material 
is melted , the baffle is removed so that the alloy melt flows the continuous precision forming device for amorphous 
onto the melting platform located under the smelting cru alloy according to claim 7 , wherein the heating and forming 
cible . are carried out simultaneously ; according to time for heating 

5. The continuous precision forming device for amor and melting to set up movement speed of the melting 
phous alloy according to claim 1 , wherein amorphous alloy platform to receive the alloy melt and the forming mould , 
after press forming is taken out from the vacuum chamber . continuous feeding , melting and forming are realized 

6. The continuous precision forming device for amor thereby achieving continuous forming of the amorphous 
phous alloy according to claim 1 , wherein the plurality of alloy . 
melting platforms are made of material which does not 11. A continuous precision forming process by using the 
chemically react with the alloy raw material and does not continuous precision forming device for amorphous alloy 
affect heating , melting , solidification and forming process of according to claim 1 , wherein an induction coil is arranged 
the alloy raw material . to heat the alloy raw material , and the process comprises : 

7. A continuous precision forming process by using the vacuumizing the vacuum chamber ; 
continuous precision forming device for amorphous alloy loading the alloy raw material to the feeding device and 
according to claim 1 , wherein an induction coil is arranged then supplying the alloy raw material to a melting 
to heat the alloy raw material , and the process comprises : platform located under the arc heating device ; 

vacuumizing the vacuum chamber ; heating the alloy raw material to form the alloy melt ; 
loading the alloy raw material to the feeding device and rotating the melting platform carrying the alloy melt from 

then supplying the alloy raw material to a smelting a melting position to a position under the forming 
crucible ; mould ; and 

heating the alloy raw material to form the alloy melt performing press forming to the alloy melt by using the 
which flows onto a melting platform located under the forming mould , and simultaneously cooling the alloy 
smelting crucible after a baffle disposed at a bottom of melt when the alloy melt is in the range of the over 
the smelting crucible is opened ; cooled liquid zone temperature between a glass transi 

rotating the melting platform carrying the alloy melt from tion temperature and a liquidus temperature ; and finally 
a melting position to a position under the forming obtaining an amorphous alloy . 
mould ; and 
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